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DETAILED ACTION 
RCE 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
4/27/2009 has been entered. 

2. In view of amendments, the Examiner withdraws the rejection under 35 USC 

1 03(a) to claims 1 ,3,5,7,9,1 1 and 13-18. However, claims 1 ,3,5,7,9,1 1 and 1 3-1 8 are 
not in a condition for allowance in view of new ground of rejection. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 3, 5, 9, 13, 15 and 17 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

For claim 3, "temperature range of the cryogenic liquid turbine generator" and 
"condition for operative" are indefinite. Therefore, the comparison is indefinite. For 
purpose of examination, the examiner regards the temperature range of the cryogenic 
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liquid turbine generator is 180 degrees C and condition for operative is less than 1% of 
linear expansion. 

For claims 5, 9, 13, 15 and 17, the claims refers 'the spacer', which is indefinite 
since said 'the spacer' has not been defined in respective parent claims. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious 
at the time the invention was made to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by the manner in which the invention 
was made. 

6. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

7. Claims 1 ,3,5,7,9,1 1 and 1 3-1 8 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over AAPA (applicant admitted prior art) in view of Nakamura (US 
6433457) and in further view of Brown et al (US 6261455). 
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As for claim 1 , AAPA shows (in Figs. 1-2) and discloses, for a vertical flow 
cryogenic liquid turbine generator having main product-lubricated bearings separated by 
a span of shaft and a thrust equalizing mechanism adjacent one of said main bearings, 
the lubricated bearings having bearing blocks, the thrust mechanism comprising a thrust 
plate, variable orifice and fluid chamber, the fluid chamber fluidically coupled to the 
variable orifice (preamble of Jepson type claim is considered as an admitted prior art), 
except an improvement comprising a stationary spacer composed of material that 
shrinks less than the shaft of the generator interposed between the thrust plate of the 
thrust equalizing mechanism and the bearing blocks of its adjacent main bearing to 
reduce the span between said main bearings. 

In the same field of endeavor, Nakamura shows (in Fig. 1 ) and discloses a shaft 
(21) of the generator and a stationary spacer (col, 2, line 1-6) interposed between a 
plate receiving thrust (see plate of fan) and the bearing blocks (41) of its adjacent main 
bearing to reduce the span between said main bearings (intended use). Therefore, it 
would have been obvious to a person of ordinary skill in the art at the time the invention 
was made to combine the teaching of Nakamura with that of AAPA to have a spacer 
interposed between the thrust plate of the thrust equalizing mechanism and the bearing 
blocks of its adjacent main bearing to be tightly supported by the frame. Nakamura 
however is silent to show or disclose a stationary spacer composed of material that 
shrinks less than the shaft of the generator. 

In the same field of endeavor, Brown shows (in Figs. 2 and 34-35) and discloses 
a stationary spacer (136) composed of material (steel; col. 5, line 60) that shrinks less 
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than the shaft (1490, stainless steel; col. 22, line 22) of the motor assembly (1514) 
interposed between thrust receiving bearing blocks (91 , 92). Therefore, it would have 
been obvious to a person of ordinary skill in the art at the time the invention was made 
to combine the teaching of Brown with that of AAPA in view of Nakamura to have a 
spacer composed of material that shrinks less than the shaft of the generator interposed 
between the thrust plate of the thrust equalizing mechanism and the bearing blocks of 
its adjacent main bearing to reduce the span between said main bearings (intended 
use), since expansion coefficient of steel is less that that of stainless steel (see 
coefficient of linear thermal expansion a of stainless steel is 17.3 while that of steel is 
11-13, fact sheet from http://en.wikipedia.org/wiki/Coefficient of thermal expansion ), 
bearings are receiving thrust force acts as thrush plate and both motor and generator 
have electrical machine with substantially same structure, to separate a bearing (col. 5, 
line 66) and for predictable results of cost reduction by making spacer with steel since 
steel is relatively low cost and common as well known for those ordinary skilled in the 
art. 

As for claim 3, AAPA in view of Nakamura and in further view of Brown shows 
and discloses the claimed invention as applied to claim 1 above. References are silent 
to show or disclose the height of the spacer is selected such that it is operative over the 
temperature range of the cryogenic liquid turbine generator. However, since spacer 
made of steel can expanded less than 0.25% at 180 degrees C (calculated from 
http://www.enqineerinqtoolbox.com/linear-thermaj-expansion-d 1379.html ). it would 
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have been obvious to one having ordinary skill in the art at the time the invention was 
made to select spacer dimensions such that it is operative over the temperature range 
of the cryogenic liquid turbine generator for predictable result of proper operation within 
1% expansion at 180 degree, and since it has been held that discovering an optimum 
value of a result effective variable involves only routine skill in the art. In re Boesch, 617 
F.2d 272, 205 USPQ 215 (CCPA 1980). 

As for claim 5, AAPA shows (in Figs. 1-2) and discloses, for a vertical flow 
cryogenic liquid turbine generator having product-lubricated main bearings separated by 
a span of shaft and a thrust equalizing mechanism which includes a stationary thrust 
plate adjacent one of the main bearings and a variable orifice defined between the 
thrust plate and a throttle plate affixed to the shaft (preamble of Jepson type claim is 
considered an admitted prior art), except an improvement comprising (1} a stationary 
length compensator interposed between the thrust plate and its adjacent main bearing 
to space said adjacent main bearing from the thrust plate in order to reduce the span 
between said main bearings, (2} wherein the spacer is composed of material that 
shrinks less than the shaft of the generator. 

Re (1}, Nakamura shows (in Fig. 1) and discloses a shaft (21) of the generator 
and a stationary length compensator (col, 2, line 1-6) interposed between a plate 
receiving thrust (see plate of fan) and its adjacent main bearing (41) to space said 
adjacent main bearing from the thrust plate in order to reduce the span between said 
main bearings (intended use). Therefore, it would have been obvious to a person of 
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ordinary skill in the art at the time the invention was made to have a stationary length 
compensator interposed between the thrust plate and its adjacent main bearing to 
space said adjacent main bearing from the thrust plate in order to reduce the span 
between said main bearings by combining the teaching of Nakamura with that of AAPA 
to be tightly supported by the frame 

Re (2X, Brown shows (in Figs. 2 and 34-35) and discloses a stationary length 
compensator (136) composed of material (steel; col. 5, line 60) that shrinks less than the 
shaft (1490, stainless steel; col. 22, line 22) of the motor assembly (1514) interposed 
between thrust receiving bearing blocks (91 , 92). Therefore, it would have been 
obvious to a person of ordinary skill in the art at the time the invention was made to 
combine the teaching of Brown with that of AAPA in view of Nakamura to have the 
spacer is composed of material that shrinks less than the shaft of the generator, since 
expansion coefficient of steel is less that that of stainless steel (see coefficient of linear 
thermal expansion a of stainless steel is 17.3 while that of steel is 11-13, fact sheet from 
http://en.wikipedia.org /wiki/Coefficient of thermal expansion), bearings are receiving 
thrust force acts as thrush plate and both motor and generator have electrical machine 
with substantially same structure, to separate a bearing (col. 5, line 66) and for 
predictable results of cost reduction by making spacer with steel since steel is relatively 
low cost and common as well known for those ordinary skilled in the art. 


As for claim 7, AAPA in view of Nakamura and in further view of Brown shows 
and discloses the claimed invention as applied to claim 5 above. References are silent 
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to show or disclose the height of the thrust plate and the length compensator are 
selected such that it is operative over the temperature range of the cryogenic liquid 
turbine generator. However, since plate and spacer made of steel can expanded less 
than 0.25% at 180 degrees C (calculated from 

http://www.enqineerinQtoolbox.com/linear-thermal-expansion-d 1379.html ), it would 
have been obvious to one having ordinary skill in the art at the time the invention was 
made to select spacer dimensions such that it is operative over the temperature range 
of the cryogenic liquid turbine generator for predictable result of proper operation within 
1% expansion at 180 degree, and since it has been held that discovering an optimum 
value of a result effective variable involves only routine skill in the art. In re Boesch, 617 
F.2d 272, 205 USPQ 215 (CCPA 1980). 

As for claim 9, AAPA shows (in Figs. 1-2) and discloses, for a vertical flow 
cryogenic liquid turbine generator having product-lubricated main bearings separated by 
a span of shaft and a thrust equalizing mechanism which includes a stationary thrust 
plate adjacent one of the main bearings (preamble of Jepson type claim is considered 
an admitted prior art), except an improvement comprising (1} stationary means 
interposed between the thrust plate and its adjacent main bearing to space said 
adjacent main bearing from the thrust plate in order to reduce the span between said 
main bearings, (2} wherein the spacer is composed of material that shrinks less than the 
shaft of the generator. 
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Re (1}, Nakamura shows (in Fig. 1) and discloses a shaft (21) of the generator 
and stationary means (col, 2, line 1-6) interposed between a plate receiving thrust (see 
plate of fan) and its adjacent main bearing (41) to space said adjacent main bearing 
from the thrust plate in order to reduce the span between said main bearings (intended 
use). Therefore, it would have been obvious to a person of ordinary skill in the art at the 
time the invention was made to have a stationary means interposed between the thrust 
plate and its adjacent main bearing to space said adjacent main bearing from the thrust 
plate in order to reduce the span between said main bearings by combining the 
teaching of Nakamura with that of AAPA to be tightly supported by the frame. 

Re (2}, Brown shows (in Figs. 2 and 34-35) and discloses a stationary means 
(136) composed of material (steel; col. 5, line 60) that shrinks less than the shaft (1490, 
stainless steel; col. 22, line 22) of the motor assembly (1514) interposed between thrust 
receiving bearing blocks (91 , 92). Therefore, it would have been obvious to a person of 
ordinary skill in the art at the time the invention was made to combine the teaching of 
Brown with that of AAPA in view of Nakamura to have the spacer is composed of 
material that shrinks less than the shaft of the generator, since expansion coefficient of 
steel is less that that of stainless steel (see coefficient of linear thermal expansion a of 
stainless steel is 17.3 while that of steel is 11-13, fact sheet from 
http://en.wikipedia.org/wiki/Coef ficient of thermal expansion), bearings are receiving 
thrust force acts as thrush plate and both motor and generator have electrical machine 
with substantially same structure, to separate a bearing (col. 5, line 66) and for 
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predictable results of cost reduction by making spacer with steel since steel is relatively 
low cost and common as well known for those ordinary skilled in the art. 

As for claim 1 1 , AAPA in view of Nakamura and in further view of Brown shows 
and discloses the claimed invention as applied to claim 5 above. References are silent 
to show or disclose the height of said means is selected according to desired thrust 
equalizing mechanism such that they operative over the temperature range of the 
cryogenic liquid turbine generator. However, since plate and spacer made of steel can 
expanded less than 0.25% at 180 degrees C (calculated from 
http://www.enqineeringtoolbox.com/linear-thermal-expansion-d 1379.html ). it would 
have been obvious to one having ordinary skill in the art at the time the invention was 
made to select spacer dimensions such that it is operative over the temperature range 
of the cryogenic liquid turbine generator for predictable result of proper operation within 
1% expansion at 180 degree, and since it has been held that discovering an optimum 
value of a result effective variable involves only routine skill in the art. In re Boesch, 617 
F.2d 272, 205 USPQ 215 (CCPA 1980). 

As for claim 13, AAPA shows (in Figs. 1-2) and discloses, for a vertical flow 
cryogenic liquid pump having main product-lubricated bearings separated by a span of 
shaft and a thrust equalizing mechanism adjacent one of said main bearings (preamble 
of Jepson type claim is considered an admitted prior art), except an improvement 
comprising (1} a stationary spacer interposed between the thrust equalizing mechanism 


Application/Control Number: 10/776,555 Page 11 

Art Unit: 2834 

and its adjacent main bearing to reduce the span between said main bearings, (2) 
wherein the spacer is composed of material that shrinks less than the shaft of the pump. 

Re (1}, Nakamura shows (in Fig. 1) and discloses a stationary spacer (col, 2, line 
1-6) interposed between a plate receiving thrust (see plate of fan) and its adjacent main 
bearing (41) to space said adjacent main bearing from the thrust plate in order to reduce 
the span between said main bearings (intended use). Therefore, it would have been 
obvious to a person of ordinary skill in the art at the time the invention was made to 
have a stationary spacer interposed between the thrust equalizing mechanism and its 
adjacent main bearing to reduce the span between said main bearings by combining the 
teaching of Nakamura with that of AAPA to be tightly supported by the frame. 

Re (21, Brown shows (in Figs. 2 and 34-35) and discloses a stationary spacer 
(136) composed of material (steel; col.5, line 60) that shrinks less than the shaft (1490, 
stainless steel; col. 22, line 22) of the motor assembly (1514) interposed between thrust 
receiving bearing blocks (91 , 92). Therefore, it would have been obvious to a person of 
ordinary skill in the art at the time the invention was made to combine the teaching of 
Brown with that of AAPA in view of Nakamura to have the spacer is composed of 
material that shrinks less than the shaft of the pump as in admitted prior art, since 
expansion coefficient of steel is less that that of stainless steel (see coefficient of linear 
thermal expansion a of stainless steel is 1 7.3 while that of steel is 1 1 -1 3, fact sheet from 
http://en.wikipedia.ora/wiki/Coefficient of thermal expansion ), to separate a bearing 
(col. 5, line 66) and for predictable results of cost reduction by making spacer with steel 
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since steel is relatively low cost and common as well known for those ordinary skilled in 
the art. 

As for claim 14, except claim dependency, the claim contains the substantially 
same limitation as claim 3 and is rejected for the same reason set forth in connection 
with the rejection of claim 3 above, since admitted prior art described application to 
generator and pump as well, and shaft for motor, generator or pump would be used for 
the others as the same. 

As for claim 15, AAPA shows (in Figs. 1-2) and discloses, for a vertical flow 
cryogenic liquid pump having product- lubricated main bearings separated by a span of 
shaft and a thrust equalizing mechanism which includes a stationary thrust plate 
adjacent one of the main bearings and a variable orifice defined between the thrust 
plate and a throttle plate affixed to the shaft (preamble of Jepson type claim is 
considered an admitted prior art), except (1) an improvement comprising a stationary 
length compensator interposed between the thrust plate and its adjacent main bearing 
to space said adjacent main bearing from the thrust plate in order to reduce the span 
between said main bearings, (2} wherein the spacer is composed of material that 
shrinks less than the shaft of the pump. 

Re (IX, Nakamura shows (in Fig. 1) and discloses a stationary length 
compensator (col, 2, line 1-6) interposed between the thrust plate (see plate of fan) and 
its adjacent main bearing (41) to space said adjacent main bearing from the thrust plate 
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in order to reduce the span between said main bearings (intended use). Therefore, it 
would have been obvious to a person of ordinary skill in the art at the time the invention 
was made to have a stationary length compensator interposed between the thrust plate 
and its adjacent main bearing to space said adjacent main bearing from the thrust plate 
in order to reduce the span between said main bearings by combining the teaching of 
Nakamura with that of AAPA to be tightly supported by the frame. 

Re (2}, Brown shows (in Figs. 2 and 34-35) and discloses a stationary spacer 
(136) composed of material (steel; col. 5, line 60) that shrinks less than the shaft (1490, 
stainless steel; col. 22, line 22) of the motor assembly (1514) interposed between thrust 
receiving bearing blocks (91 , 92). Therefore, it would have been obvious to a person of 
ordinary skill in the art at the time the invention was made to combine the teaching of 
Brown with that of AAPA in view of Nakamura to have the spacer is composed of 
material that shrinks less than the shaft of the pump as in admitted prior art, since 
expansion coefficient of steel is less that that of stainless steel (see coefficient of linear 
thermal expansion a of stainless steel is 17.3 while that of steel is 11-13, fact sheet from 
http://en.wikiDedia.org/wiki/Coefficient of thermal expansion ), to separate a bearing 
(col. 5, line 66) and for predictable results of cost reduction by making spacer with steel 
since steel is relatively low cost and common as well known for those ordinary skilled in 
the art. 

As for claim 16, except claim dependency, the claim contains the substantially 
same limitation as claim 7 and is rejected for the same reason set forth in connection 
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with the rejection of claim 7 above, since admitted prior art described application to 
generator and pump as well, and shaft for motor, generator or pump would be used for 
the others as the same. 

As for claim 17, AAPA shows (in Figs. 1-2) and discloses, for a vertical flow 
cryogenic liquid pump having product- lubricated main bearings separated by a span of 
shaft and a thrust equalizing mechanism which includes a stationary thrust plate 
adjacent one of the main bearings (preamble of Jepson type claim is considered an 
admitted prior art), except (1) an improvement comprising stationary means interposed 
between the thrust plate and its adjacent main bearing to space said adjacent main 
bearing from the thrust plate in order to reduce the span between said main bearings, 
(2) wherein the spacer is composed of material that shrinks less than the shaft of the 
pump. 

Re (1}, Nakamura shows (in Fig. 1) and discloses stationary means (col, 2, line 
1-6) interposed between the thrust plate (see plate of fan) and its adjacent main bearing 
(41) to space said adjacent main bearing from the thrust plate in order to reduce the 
span between said main bearings (intended use). Therefore, it would have been 
obvious to a person of ordinary skill in the art at the time the invention was made to 
have a stationary means interposed between the thrust plate and its adjacent main 
bearing to space said adjacent main bearing from the thrust plate in order to reduce the 
span between said main bearings by combining the teaching of Nakamura with that of 
AAPA to be tightly supported by the frame. 
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Re (2}, Brown shows (in Figs. 2 and 34-35) and discloses a stationary spacer 
(136) composed of material (steel; col.5, line 60) that shrinks less than the shaft (1490, 
stainless steel; col. 22, line 22) of the motor assembly (1514) interposed between thrust 
receiving bearing blocks (91, 92). Therefore, it would have been obvious to a person of 
ordinary skill in the art at the time the invention was made to combine the teaching of 
Brown with that of AAPA in view of Nakamura to have the spacer is composed of 
material that shrinks less than the shaft of the pump as in admitted prior art, since 
expansion coefficient of steel is less that that of stainless steel (see coefficient of linear 
thermal expansion a of stainless steel is 17.3 while that of steel is 11-13, fact sheet from 
http://en.wikipedia.org/wiki/Coefficient of thermal expansion ), to separate a bearing 
(col. 5, line 66) and for predictable results of cost reduction by making spacer with steel 
since steel is relatively low cost and common as well known for those ordinary skilled in 
the art. 

As for claim 18, except claim dependency, the claim contains the substantially 
same limitation as claim 1 1 and is rejected for the same reason set forth in connection 
with the rejection of claim 1 1 above, since admitted prior art described application to 
generator and pump as well, and shaft for motor, generator or pump would be used for 
the others as the same. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JOHN K. KIM whose telephone number is (571)270- 
5072. The fax phone number for the examiner where this application or proceeding is 
assigned is 571-270-6072. The examiner can normally be reached on M-F 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Quyen Leung can be reached on 571-272-8188. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Quyen Leung/ 

Supervisory Patent Examiner, Art Unit 2834 
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